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Agenda and Ground Rules

= Agenda Review and Ground Rules
= Opening Poll

= Residential Network Overview and Upcoming Call Schedule

= Featured Speakers:
= Ronny Sandoval, Environmental Defense Fund
= John Farrell, Institute for Local Self-Reliance
= Mark Frankel, New Buildings Institute

= Open Discussion, Closing Poll, and Announcements

Ground Rules:

. Sales of services and commercial messages are not
appropriate during Peer Exchange Calls.

. Calls are a safe place for discussion; please do not
attribute information to individuals on the call.
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Opening Poll

= Which best describes your organization’s familiarity or
experience with two-way communication with the grid and
Its connection to residential energy efficiency?

= Very experienced/familiar

= Some experience/familiarity
Limited experience/familiarity
No experience/familiarity

Not applicable
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Better Buildings Residential Network

Join the Network

Member Benefits: Commitment:

= Recognition in media and publications = Members only need to

= Speaking opportunities provide one number: their
» Updates on latest trends organization’s number of
= Voluntary member initiatives residential energy

= Solution Center guided tours upgrades per year

Upcoming calls:

« May 24t The Envelope Please...Lessons from Home Performance with
ENERGY STAR Contractor of the Year Winners

« June 14™: How Health Is Reshaping the Residential Energy Efficiency Field

« June 28™: Renters and Residential Energy Efficiency

Peer Exchange Call summaries are posted on the Better Buildings website a few weeks after the call

For more information or to join, for no cost, email
bbresidentialnetwork@ee.doe.gov, or go to energy.qov/eere/bbrn & click Join
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Grid Modernization

The foundation for climate change progress
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vironmental Defense Fund’s Approach

Market-Based Solutions Non-Partisan Policy.






How do we modernize the grid?

Sensors &
Monitoring
Distributed
Resource
O Access to Integration

Data

Efficient
Infrastructure

Renewable
Energy

Q Optimization

Electrified
Transportation .

@ 2017 Environmental Defense Fund



Sensing and Monitoring
for Enhanced System
Awareness
0 240V 3W TYPE CISR 60z TAXA1GW

Creating a framework for full value: reliability, resiliency,
efficiency and lower carbon

Key benefits:
« Greater visibility and control over the system

« (Generate critical energy data




Intelligent Integration
of Diverse Distributed

Resources

Diversity of small-scale supply resources and increasingly
engaged energy users add up to a stronger, cleaner grid

Key benefits:
* More affordable investments in managing the grid
* Rely on more clean, distributed energy

« Greater flexibility




Energy

Maximizing the Role
of Renewable

Flexibility from technologies and markets leads to
optimization of carbon-free resources

Key benefits:

 Maximize effectiveness of clean energy resources with
advanced forecasting

« Rely on more clean, renewable energy by lining up
demand with renewable supply




Electrification of
Transportation Systems

Zero-emissions vehicles drive new opportunities for utilities
while significantly decarbonizing transportation

Key benefits:

« Smart charging of electric vehicles can align energy
demand with clean, renewable resources

* Reduce harmful pollution from transportation




Access to Actionab'sl'é =

Energy Data

Helping consumers make smart decisions that benefit
themselves and the shared electric grid

Key benefits:
* Increased communication for outages and restoration
e Support for community based projects

* More options for customers and third parties for smart
energy management




Efficient Transmission
and Distribution
Management

Smarter, cleaner use of new and existing infrastructure
Key benefits:

* Rebuild our aging infrastructure and meet future energy
needs

* Increase the utilization of equipment we already have

« Great efficiency, cost-effectiveness, and reliability




Benefits

v Increased system efficiency
v' Low cost, reliable energy service

v Resiliency in the face of extreme
weather events

v Greater customer choice
of products and services

v" Cleaner, more sustainable
energy system
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Grid Modernization:
The Foundation for Climate Change Progress

- Report Now

W Grid Modernizationd), Available

The Foundation &t Climate Change Progress

Download at:
www.edf.org/moderngrid
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http://www.edf.org/moderngrid

GMI Scoring—Top Ten States
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Overall Results

RANK +/- STATE LEADERSHIP SCORE
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Key Takeaways

l The pace of grid modernization efforts has
accelerated, particularly on the policy front. iMany
states are underiaking grid modernization initiatives
o proceedings, including facilitating the adopticn
cf acvance¢ metering infrastructure (AM), DERs,
implementing pricing schemes and demand responss
{DR) mechanisms, ard enacting otner related poicies
Thess actions are aimed st expand ng the use of
repevvable energy resources, storage, and electric
vehicles, mcreasing cperasonal afficency, and -
proving resilience.

2 Recent hurricanes and other extreme weath-
er events, as well as human-caused cybersecurity
and physical security threats, are focusing at-
tention on grid resilience. “Wh & some states are
leading the way, GhI-4 shows that several states are
activaly planning for and ircentivizing resiliency and
security. These efferts will pegin to expand o other
slates, eqsurng that cuslomers arz less valnerasle Lo
natural and man-made disasters,

3 Leading states continue to make progress
toward comprehensive grid modernization, Each
state follows its own appreach to policy, business and
requiatory models, Un que loczl and regional crcum-
stances compel each state to develop is own approach
to qrid madernization. Howevar, it is critical that states
pioneering new ideas effecively communicate lessons
learnad 1o states that czn build on their experience.

4 Many states are just beginning their own
grid modernization efforts. As innovative new
techrolcgies become more cost-effective, additioral
states are jo ning the leaders 'n actively pursuing grid
madernization agendas. As maore and more nitiatives
and programs show clear benefis, additional siates
are actively enganirg in the discussion and irplermen-
tatior of grid modernization efforts.

5 Some of the early movers may be seeing
their momentum slow, particularly in the Grid Op-
erations category. S5ome states that race ved an nflux
of Amercan Recovery and Reinvestrent Act (ARRA}
funding to medarnize their gric are being surpassad by
states with angaing, locally-funded efforts,

6 Utilities are prioritizing efforts to address
customer demands for greater choice and the capa-
bility to manage their own energy usage. The rend
15 towiards greater utlity ergacemeant and communica-
tions with customers. Investments in a range of teck nole-
agies enable these efforts, providing graater visibilty to
customers and enhancing situational awareness for grid
operalors. Innovative ul ties are aesting better methads
for commun cating cntical informaten to customers

7 Clean energy targets by states, cities, and
corporations are driving utility efforts to ac-
commodate rapid growth in DERs. \With some
states, cities, and corporations now targeting up o
100% renewables, efforts by a growing numter of
utilities ta meet these goa s are impacting their long-
range planning. product and service offerings, ard
and operations.

Download the Grid Modernization Index:

http://www.gridwise.org/
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Presentation Highlights: Ronny Sandoval

« Grid modernization offers increased system efficiency,
affordable and reliable energy service, weather resiliency,
Increased customer choice and a cleaner, more sustainable
energy system.

 Modernization requires a multi-faceted approach
« Access to actionable energy data
* Integrated electrified transportation
« Robust sensors and monitoring capabilities
« Distributed resource integration
 Renewable Energy Optimization
« Efficient Infrastructure
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John Farrell
Energy Democracy Initiative, Institute for
Local Self-Reliance
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FINDING MEGAWATTS IN LARGE HOME APPLIANCES

GRID SAVINGS START AT
HOME

John Farrell

o JE.
May 10, 2018

Better Buildings Residential Network Peer Exchange Call
BAWAW INITIATIVE
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RISING PEAK, STAGNANT SALES

Figure 1. The Impact of Energy Efficiency on Annual Energy and Peak Load Growth in New England

Summer Peak (MW) Annual Energy (GWh)

The gross forecast of peak The forecast minus the smpact of
demand anc energy uve - EE participating in the Forward
Capatity Markst (FOCM) 10 date

The forecast marmas
anbiapated L growth
beyond FCM years
Source




VARIABLE SUPPLY

Average hourly California renewable electricity production profile by month

megawatts Total renewable production generally peaks midday
as aresultof the solar production profile
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POWERFUL TOOLS



A GIANT BATTERY

100,000
1 gigawatt-hour




PLENTY OF PRACTICE

i
L
i
i

S




UNPRECEDENTED
P O W E R ...;;YZ?THEI;:(;MSTAT

HOME AN STEN ENL .

Fri, Nov 20, 2015
345 pm

Hold Until 5:00 PM




BIG SAVINGS WITH SMART TOOLS

2 kilowatts per customer



UNPRECEDENTED POWER




4 APPLIANCES TO
UNLOCK SAVINGS



1. REFRIGERATOR

Photo credit: Flickr user Goedeker's



2. DISHWASHER

Photo credit: Flickr user HomeSpot HQ

WATTS
FRIDGE 600
DISHWASHER 1200




3. CLOTHES WASHER

WATTS
FRIDGE 600
DISHWASHER 1200
CLOTHES
WASHER S

Photo credit: Flickr user Bart Everson



4. WINDOW A/C UNITS

Photo credit: Flickr user noricum



IMPACT: 4% OF PEAK DEMAND

e Simulation in Minneapolis, Minn.
e 10,000 households
e 20% of units available each hour

y / B Window A/C
-“’ B Clothes washer
IiSRs B Dishwasher
ENERGY DEMOCRACY

INITIATIVE B Refrigerator

Megawatts



MANUAL OR
AUTOMATIC?

Photo credit: Flickr user Willem van de Kerkhof



IMPACT: 4% OF PEAK DEMAND

Automation works

1.6
T2
0.8
" [= Window A/Cl
hwm
‘ Clothes washer (4
TiSRs Dishwasher

ENERGY DEMOCRACY :

INITIATIVE M Refrigerator | ;

Megawatts



OVER THE COUNTER AUTOMATION




IMPACT: 4% OF PEAK DEMAND

Automation is harder

Window A/C
o B Clothes washer
TiSRs | Dishwasher
ENERGY DEMOCRACY
INITIATIVE Refrigerator

Megawatts



MANUAL AND AUTOMATED RESPONSE

eee0C Sprint LTE 9:23 AM

< 1.‘,", osodles MVEC Alens

Peak energy event
tomorrow. Free tickets to
Shakopee Cinema for
the Top 10 teams to
reduce energy during the
peak hours, 4 to 9 PM.

12 megawatts (7.5%)




f|¥le

Energy efficiency and renewables represent the most promising

pathway to lower energy costs for individual consumers and
utilities. But limited access hinders progress. Utilities can knock
down major barriers to energy efficiency and renewables by
allowing customers to make site-specific investments and

recovering utility costs through an opt

[ 4

READ MORE

. @johnftarrell DOWNLOAD

OUR FULL
REPORT

Sparking Grid Savings Starts

at Home

b 20

INITIATIVE

www.ilsr.org



B cjonnflarrel
T H A N K Y O U I www.ilsr.org

HUMAN
SCALE

ILLUSTRATING

THE VISION
PROVIDING
TOOLS
LOCAL DEMOCRATIC
CHANGING OWNERSHIP AUTHORITY
THE RULES
ILSRs

ENERGY
DEMOCRACY
INITIATIVE




Presentation Highlights: John Farrell

 Need to reconcile increasing peak demand with proliferation
of variable renewable production

« Leverage currently-available resources
« Electric water heaters as “big batteries”
« Smart tools offer energy savings and optimized control

* Need better automated-response technologies

« Address limited access to energy efficiency and renewables
* Encourage utilities to support energy efficiency and
renewables access via financing

48
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The GridOptimal™ Initiative

A New Rating System and Metric
For Building-Grid Interactions

New Buildings Institute
U.S. Green Building Council
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GridOptimal: Why is it Needed?

The way buildings interact with the electric grid is evolving
rapidly.

Buildings will face increasing regulatory and economic
pressure to be able to respond to changing utility price and
delivery structures.

Designers will need to understand and incorporate strategies
that allow buildings to directly interact with the utility grid.

Adapting to the Interactive Grid will be critical to maintaining
building services and comfort, and to grid dependability.

Efforts to decarbonize the electrical grid will require better
integration of distributed energy resources

nbi

new buildings
institute



GridOptimal: Why is it Needed?

There are currently no metrics that define
building-level grid citizenship, or rate building-
grid interaction quality

 Different players have different language to
discuss the topic

» Grid operators and utilities are struggling to
integrate renewable energy onto the grid

« Catalyze harmonization of building design with
grid interaction to reduce curtailment.

® new buildings
nbl e o™



Grid Evolution

One-way power consumption has evolved to a two-way transaction at the building level

| NEVER

TAKE ONE! “Use As
/A Much As
You Want,
Whenever
ON THE JOB You Want”
24 HOURS

® new buildings
nbl e o™



PV Cost Trend Increases Solar
Deployment

¢ 2016:55¢

TEES 1986 1987 1988 1989 1990 1990 1992 1993 1994 1995 1996 1997 1998 9% 2000 00T 2002 2003 004 FOOG 2006 2007 2008 M09 2010 2011

Meodule Pricing Trends 1985-2011

Source: P. Mints, Navigant Solar Services Program, 2011
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The Ominous “Duck Curve”

Net load - Maich 31

28.000

24,000 4
24.000
22,000 4

18,000 4

Megawalts

20,000 1~

16,000 - Romp need
~13,000 MW
14.000 1 Incregse in foad could aliow “. " Inthree hours

grafors lime lo o bl

12.0004- 9en ime ko ramp down I T

: Overgeneration risk - Reductions in lood coukd ollow
10.000 + : generators fime o ramp up or
; shave aff the new evening peak
12om  3am dam Sam 12pm  3pm bpm Fpm
Heaur

Renewables offset conventional electricity use, but don’t reduce the need for peak
capacity generating plants. Surplus daytime generation often offsets other
renewable energy resources, not conventional generation.

new buildings
institute

nbi

New Buildings Institute © 2018



m News c y Entertai

Ent

Health Science & Tech Political

Politics

News

Load imbalance
means utilities

sometimes Negative
have to pay | Electricity
consumers to Rates from
use energy Wind-Power
Surplus

It's been very windy across Europe this week. So much so, in fact, that the high
wind load on onshore and offshore wind turbines across much of the continent has
helped set new wind power records.

® new buildings
nbl e o™



Opportunities for Building Integration with Grid

* Permanent Efficiency
* Reduce building energy loads...

Peak Shifting

. Design to modify time of peak
bu'icll ing energy use to adapt to
grid...

Dynamic Response

* Actively reduce building energy
use in response to short-term grid
constraints...

Dispatchable Energy Storage

* Actively manage ene_rgy.use
patterns based on grid signals...

= new buildings
nbl e o™



Conventional passive features, carefully deployed,
support grid management and resiliency goals

e Thermal Mass

Daylighting

Passive Solar Gain

 Natural Ventilation

Solar Shading

e Super-Insulation

b. ﬂeW bUHdingS New Buildings Institute © 2018
NDI nstiute



New grid-integrated technologies and active systems
becoming more common to support grid operation

* Direct Demand Response
Capabilities

* Thermal Storage

* Dynamic Glazing

* Grid-Integrated Appliances
* On-Site Storage

* Renewable Generation

* Integrated Vehicle Charging
e Staged Workstations

® new buildings
nbl e o™



Smart Building Technologies

nest

| W,
'§§§N ﬂ%%%s

= IN20MIN

{72

Variable-Capacity Grid Interactive
Water Heater

o 4,500 Watt

Conventional Upper Element

Water Heater 4

4,500 Watt

Middle Element

Utility
Controlled
Grid-Interactive

Pre-Heater 4,500 Watt

Bottom Element

i
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Which of these devices is not a potential
component of the dynamic power grid?

b. neW bUHdings New Buildings Institute © 2018
NI istitute



Grid Integration Features in
Buildings also Support
Resiliency Goals

* Independent power sources (PV) may
allow grid-independent operation

* Passive features support building
habitability during no-power
operation

» Staged start up capabilities can
support faster grid recovery after
outages

* On-site energy storage can provide
emergency support for communities

Grid Resiliency (communication, refrigeration, etc.)

. -!-..k:-n—.... ..‘:"" - Ny --"' ‘.
Puerto Rico, 9/22/17 (NBC)
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Stakeholders

* Building Industry * Regulators and Programs
* Designers * Policymakers
* Owners  Utility Regulators
* Operators * Program Managers
 Utilities * Service Providers
* Resource Planners * Aggregators
 Distribution Managers * Energy Service Providers
* Program Implementers * Equipment Providers

® new buildings
nblimstitute "



GridOptimal™: How will we do it?

* Bring together key stakeholders and
experts to develop standards

* Establish framework for rating system
that will result in program
implementation

* Develop the rating system, leveraging
existing standards

* |dentify pilot projects and participants

e Qutline incentive programs and financing
mechanisms

* Provide Educational Guidance

New Buildings Institute © 2018

= new buildings
nbl e o™




The GridOptimal™ Initiative

A New Rating System and Metric
For Building-Grid Interactions

New Buildings Institute :
U.S. Green Building Council

b new bU”dlngs New Buildings Institute © 2018
NI istitute


mailto:mark@newbuildings.org

Presentation Highlights: Mark Frankel

« Building-Grid interaction is changing rapidly

« Opportunities for integration include permanent efficiency,
peak shifting, dynamic response and dispatchable energy
storage

« Conventional passive features, new grid-integrated
technologies and active systems are becoming more
common

« Many appliances/devices are potential components of the
dynamic power grid

» Grid integration features in buildings also support resiliency
Butldings ENERGY




Upcoming Seasonal Messaging Opportunities

Now is the time to start planning energy
efficiency messaging!

August and September are Back-to-School season

U.S. DOE’s Energy
Saver

Back to School and Saving Energy at

Home

Teaching Kids So They Can Teach Us Shelton Group

Efficiency & Conservation, Energy & Environmental Marketing, Environmental |ssues

2
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Health in Buildings for Today and

Tomorrow: Making Connections

= This interdisciplinary event brings together the
health and buildings communities to accomplish
common goals.
= July 19 — 20
= NIH Campus Natcher Center

3
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Explore the Residential Program Solution Center

Resources to help improve your program and reach energy efficiency targets:

= Handbooks - explain why and how to
Implement specific stages of a program.

= Quick Answers - provide answers and 1111}

resources for common questions.

Data Collection

= Proven Practices posts - include lessons
learned, examples, and helpful tips from
successful programs.

= Technology Solutions NEW! - present

Contractor
Engagement &
Workforce

Marketing &

resources on advanced technologies, s
HVAC & Heat Pump Water Heaters,
Including installation guidance, marketing
strategies, & potential savings.

Development

https://rpsc.enerqy.gov
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https://rpsc.energy.gov/handbooks
https://rpsc.energy.gov/quick-answers
https://rpsc.energy.gov/proven-practices
https://rpsc.energy.gov/tech-solutions
http:https://rpsc.energy.gov

Thank You!

Follow us to plug into the latest Better Buildings news and updates!

Share with us your top stories on how your organization is accelerating
energy savings through efficiency upgrades, strategies, and investment!

’ Better Buildings Twitter with #BBResNet

m Better Buildings LinkedIn

Please send any follow-up questions
or future call topic ideas to:
bbresidentialnetwork@ee.doe.gov
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